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Abstract of JP20031 23245 

PROBLEM TO BE SOLVED: To provide a 
magnetic recording medium having excellent 
recording and reproducing performances, 
thermal fluctuation and noise resistances, a 
method for manufacturing the magnetic 
recording medium and a magnetic recording 
and reproducing device. SOLUTION: A soft 
magnetic underlying film 2, an orientation 
control film 3, a perpendicular magnetic film 4 
and a protective film 5 are provided on a non- 
magnetic substrate 1, the orientation control 
film 3 has the hep structure, &Delta &theta 50 
of the (0002) orientation face is set to 3 to 1 0 
deg., and the difference (&Delta &theta 50 
(mag)-&Delta &theta 50 (ori)) between &Delta 
&theta 50 (ori) of the orientation control film 3 
and &Delta &theta 50 (mag) of the 
perpendicular magnetic film 4 is set to 1 to 8 
deg.. 
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I 

sif^mmmiit. hcpm^&^^L. a^-o (0002) e 

(6lffiOA05OA^ 3~1 0a^iStlT*5 0, ElSlMffllJK 
©A05O(ori)<h, SiSattM® A 6>50(niag) (A 
0 5O(mag)- A 05O(ori)) 1 ~8^i:$nTVi^C: 

m^m2] mr^mmmit. ti, zn, y, zr. 

Ru. Re. Gd, Tb, C ocD^-^^^^jl^n-S iS 

*;t«2ai^^±^5 0 a t %JtA±-^w-r-5feoTab-5^: 

[|«*«3] m\^mmmi-i^ v. Cr, Mn, Fe. 

Co, N i ©^•^d^e.s^ns issfett2a«±<£^ 

[i«*«4] iEffllfW^llgtt. B, C, N, O, PCD5 

[ai*^5] iarni^dffliigtt. AgcejR^^. cug 

7 0a t %-#tr«-!|s|-d-'e,fj:-g)fe©T*§j:i^if#Stt-r 

^iS*JH 1 ~ 5 © -5 v^rn*^ 1 «i2m®a^t2»i« 
L-r^mim. 1 ~ 6 ©5 -^vi-rtid^ i miM<omnMm. 

m^umw>t. f c c^ig^wu, (1 1 1) ggfS] 

®«A6I50*^, 3~ 1 o^t^nr^DD. iB(^$flt»M© 
Ae50(ori)i:, ^aSStt]^© A 6i 50 (mag) iOM (A £» 
50(mag)- A 0 5O(ori)) 1 -SSt^EtlTV^-SC: t 

g. Ft, i r. Au. A 1 ©^■^d>e.a«n?) las 

[ii*«.i.o] gainiiHiwigtt,. e, c, N, o. p. . 
c r.. s i ©5-^*^6a«n«:ias/ttt2ffltJi±$:^. 
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1] ^m.m.'&m<Dmms.wm^^ (-h 

n) *«0 (Oe) J[J^±T*SC:t?£#?Stf-SW*]Sl 

im^mi^i T.\^mmTmmt. ti, zn, y, 

Zr, Ru, Re. Gd. Tb. H f <Dot> im-^tz\t 
10 2atA±Sr3Ef!£i^<»:-r-g.tfi|£t;5^e,fd:-5^©Tafe-5C<*:<& 

(iS*]S14] gBrfilSiI«TilfelK«. B2^jfi$:Wr-5 

iEf6l$II18JK=&. he p^jgSfc«f c c-^ig*WL. ;!)^ 
0 (0 0 0 2) gai6]®Sfc« (1 1 1) iBf^S©A6l50 
*^*. 3~1 0^<i:3n. e2l6]©J®M©A 6)50(ori)<h, 
SitStttlK© A 0 50 (mag) t <D^ ( A 0 50 (mag) - A 0 50 
(ori)) l~8Si:$nfc't)©t-r€>c:t*<f*Sit 

30 [^^^17] fiS^l2^J«<*:t. ^SSmi2^«^^lcW 

ffi. h c p^jg^fcta f c c^iSSrWL. Ti^o (0 0 0 
2) SBlS]B*;t« (111) iaf«It5©A esOTi^. 3~l 
0St$nT*50. Er6l$(WiK©A ei50(ori)i:. ^lE 
fiSttlKWA 0 5O(mag) t©M (A 0 50 (mag) - A 0 SO (or 

40 i)) i)^. i-'&m.t.-^rix^^^z.ii'kt^miLt^mm.td. 

[0 0 0 1] 
10 0 0 2] 

lcMb¥fT»rg2rS]UitHl*J«^l2^S<*:*^j£<fflV^5.tl . 
50 tiiSi iSrti8^IS»j«<*:T«, S2®mflt*iliJ6fclS- 



3 

^mA^^izmmzMiymmzsii^ Lftm^mmE»mfi^ 

[0 0 0 3] 

mizM-r^m&mtuz&n^mmm^y H*fflvis;fc«e> 

jc, tEmmx$>^mAmmmtmmt<Dr^vz. mn-^m 

m^umm^, mm^mmizi6\,^Tm&x^^h<Ditu 
< . n (D^it »cffinfc«^fE®iK«c*<sa$ tix v» 

it. #ffF^2 7 6 9 5 1 f^^SdlSlimm 

SnrtiS. Sfc. #BI¥6-7 6 2 6 O^^ffitCtt, 
f c c«)fi©ctt©g3r6i^^tS:^ A 6150*1 OS«ATt-r 

[0 0 0 4] 

t, .mit^s,m*mmzML^izmmiz^\i^Lrz^m.m 

ift^^firb, (.0 0 0:2) .EfS]S<©A 05O*«. 3~1. 

omt^tlTiSt). B2(^$(IW®A 05O(ori)i:.' Hit 
l^tti^cOA 0 5d(mag)i:'©^ (A.^SOCmag) - A 05O(or 
i)) 1 ~8fii:.3nTV^-5Jli:&4#@li:-r.5. BBrS] 
MHHi^tt, Tl, 2 n. Y. Z r; Ru; Re, Gdv 
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0 a t %&.±^m-r^m^t-r^z.tA^x^^. 

mmitt. V. Cr. Mn. Fe. Co, Ni<Dvt>i^iE, 

mfsjmmmit. b. c, n. o. p<do%13^ 

i:*iT€r-S, gHf6l$iJiPM«. AgGe?^^^. CuGe 
RuNb*^^©^-6l,>-rn3&'>*^^;5:<5iBl^t 

10 Co«:4 0~7 0 a t 

[0 0 0 5] ^a<i»«-h 

(111) IB(SlH©A05O*t, 3~1 OftiSnx^fe 

0 0. Bar^*iIffll|gOA 05O(ori),i:, SSattK® A 6'50 
(mag)i:CO^ (A 6»50(mag)- A 05O(ori)) 1~8 

i, Cu, Pd, Ag, Pt, I r, Au, Al®p% 

d^e.ii«n-5 iaSfc«2m±Sr5 0 a t %£A±#W 

N, P. Cr, s \<Do^-b^ibm\ttx^im^rz\t. 

m:<r>mmE.i^m^^ C-Hn) «, O (Oe) JK±T 
B [0 0 0 6] *f!W©a^i2&<«#:«. *)(iKttTififfi[.h 

n, Y. Zr, Ru, Re. Gd, Tb, HfCD^-fel 

-c^-s. Ei^a(iia?T*a«. B2«ia**-r-5*j5(4-r« 
mmitum^^i3i^mfHmmitmim»i=>tix\^^^m^ 

1 [0 0 0 7] *^9!(^amt2&««^*:coMjfi:;^&«, #a 

^Bfft*^'*^ IC^ b ± (CH it ir SBr6] LfeHitattW i: , 
rfilM»K*. h c p«jfi*fc« f c c-^j&^Wb, d-'-p 

(0 0 0 2) Ersi©ifc« (1 1 1) igfSjBcDAaso 

3~l6s<»:;^n. ErSj$iIffllii[©A 05O(ori)i:,. . 
Hita[14iK©A esOdnag) (A 6 50 (mag) - A 050 

(bri)) *^ l~8ai:^5nfc*)©if-5C:t*:#tlt • 
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5. 

[0 0 0 8] ^%m<Dmmmn^^mit. mmirnm 

o (0 0 0 2) iSr&]®*;'S:« (l l l) Ser6]®©A(950 
3~1 OSiSnXiSO, E|fi]$!liai;K®A eSOCor 
SiH^tti^CDA 05O(mag)i:<^|| (A 050 (mag)- 10 
AesO(ori)) 1 ~8^iSnTVi-5C:i&#SI:t 

[0 0 0 9] 

-r-5T;i'5:^>>A^^»«. ;tr^;^»« (igsfb;^;^ 20 
^./•^y^mfs:inzj:t)m^Ltz»m^mif^z.tii^-x!^ 

•S. »S l.CD^® ©spinas R a 0. 0 1~2nm 
(*?*L<«0. 0 5~1. 5nm) ^r-TSO^O^Jfig-e 

[0 0 10] ^mitTmm2i,t, mAmiim4tz^\-f^ 

■5#CfiSE<4#^S|.i: LTtt. F e 6 0 a t 

F e-g-^$ffiVi-5;i^:;5tT^^„ Cl©#i|£|-<h UT«, F 
eCol^-g-^ (FeCo. F e C oVUH) , FeNi 
^-Q^ (FeNi. FeNiMo. FeNiCr, Fe 
N i S i /SiH) , F e A 1 (F e A 1 , F e A 1 

Si, FeAlSiCr, FeAlSiTiRu;^ 
E) . F e C rm-^^ (FeCr, FeCrTi.Fe 40 
CrCu^f) , FeTa;^^^ (FeTa, FaTa 
CTit') , FeCJ^^^. FeN3^-&^, F e S i J^-g- 
FeP^-g-^, FeNb^-g-^, FeHfJ^-g-^^ 
•.^tfSili*iT€r§. ti(ji5ttTll!lilK2 FeA 1 O. 
F6MgO, F eT aN. -F eZ rNUUcDMimf^m^ 

;^ 4> m s n y ^ J. ^ - ;K jg * w T -5 fig t -r 

§^:<i;t>.T#^. ^m^nmZiZit. Co^SOa t 
a^iU±^#U. Zr. Nb, Ta, C r , Mb^©^% 
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T#-5, m^lt. CoZr, CoZrNb. CoZrT 
a. CoZrCr, C o Z r MoUizt:titf-^U^(otl, 

3^ r ffiiS & W t"S ^ i^t S © t" -5 CI i fe T 
[0 0 11] !|ScattTil!l)g2«, ■=t(D^fafmm&B s 

s*^o. 8Tj;f3/jN$t^«'g-jc«, m^&m<Dmmi)m 
m.m2<D^mtnt. 200 (oe) (15. sxio' 

A/m) I^Tt-r^cD^W^ bVi, «^egE:'3*iJ:fB^eH$ 
[0 0 12] !Kai4TifiJl2®JP$«, «JcattTlfelS2 

n^. •r;^^3-6, !i>:attTtf!ig2^>^^-r-5*jiPKDiafp 

am^SBsi, t^i^ttT«!ll2©|g;9t(Di«7?*SB 
s • t 3 0 T • nm^AJ: (»* L < « 6 0 T • nm 
«±) T*SJ:td*MSLVi. 
[0 0 13] $>:fi814T*iK2CD^® (SBl^$!l»J|S[3flJO 

m #ca^4TittM2>&«fig•r■5^^i|s|•*^•g|54^•wifctt 

Sfci^attTS6^2«®®K<bg|5:9' (mtM) <0 
e»IIA.(f«|«c8ff®©^S«TSai:SiE (TEM) 

¥K t J: ^fe S <t *t T ^ -5 . 

[0 0 14] sei^feiffli]^ 3 i£±ic{4e-r-ssaatt 
4 ® Ei^jtt-^i^ffi:^^ ^ Sdffli-r -5 ae? ^ 5 n/ci^ 

1^3 h c p«jgS:WrsTO*^?,^fr£$nTVi^. 
ffir6]M®|g3©^^^S^tbT«, Xi, Zn, Y. Zr, 
Ru. Re. Gd. Tb. C o (D 5 ■&d^e)jM«n^ 1 S 
*fc«2ajJl±*5 0 a t %J^±^W-r-5Mi|SfSrfflViS 
©^W^bVi, /cf*^Tt>#tC. Ru iR eCD^-fe{J>;^c< 
i fe I'i-rn^^^ffl ^ b 
[0 0 15] C®«■ip^^:LT«. Ti. Zn, Y, Z 
r, Ru, Re, Gd> Tb, C o(no%fs^i^m\f.tl^ 
l@ifctt2@Jy.±$:5 0 a t ;5^^V, 
Cr. Mn, Fe, Co, N i ®5-&75^?,jM^Sn^ 1 ffi 
*fc(4 2aiU±€r-^tJfe®^fflViSeii:fe-C'#.g). H:#: 
^JtlxTli, RuCr, RuCo, R e V, ZrNi, 
RuC rMn^&.^tf^did^T^-g.. B3r^$!lffllJ|g'3 
iiViT, V, Cr, Mn,. F e , C o , "N i ©"g-W* ' 
tt, "0. l a t SSJiAJ:, 5 0 a t %*}i<»:-rsCD*WS. 

[0 0 161 EfBl*IW|g3CC>«-i|SfibT«,- T i . Z. 
n, Y. Zr\ Ru, Re, Gd, Tb, Co(Do%lJ< 

s««ns iasfc«iaet±*5 0 at 
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i)^-Z)B. C. N. O, PCO^-^d^^-jg^n-S IMS 
it«2aiU±S:^W-r^fcC9Srffll,^.SClife-r#-5. 
Wmiil^Xkt. RuB, RuC. ZrN. ReBO<&^ 

N. O. PCO^^ftfJ, 0. 1 a t %JeA±. 50a t% 

(0 0 1 7J EfS]*!HBIK3(Ctt, T i . Zn. Y, Z 

r. Ru. Re, Gd. Tb. C o(Do^t^^M\tiX^ 
iai;t«2aiJA±S:5 0 a t %JeA±-^#U. S i 

K{b<^, Zri!{b#)> Ti^<h;<^, A 1 i^ft;#»©5-&*'> lo 

6jS«ns ia*fc«2aet±*^tf^^*fflv%sc:t 

ft^C»JtbT«. Ru-SiO,, Ru-Z 
rOz . Re-Alj O, ^£r^tf -5 ^ Ba[6] 
*«iBlM3 4'»C*5t^T. ±l2S?ft;#) (S i^<t:«^. Z rg? 

ft;#). T i g!<bit». A 1 mt<^<D'5t>im&L±) o^m 

mt.. 0. 1 ~4 0 a t %t-rS©*ij(f®T*-5. 
10 0 1 8] iBrBl*!lffll]^3«, AgGe?^-&^, CuG 
eS-g-^. RuNb?^-g-^®5-&ti-rnd^d'>e.;i£^«J5g 
t.-r^Z.iih-G^^. 25Ag75Ge, 50 

CuSOGe. 7 5 Ru 2 5Nb;^i:©h c pi^liS©^ 20 

[0 0 19] gaffiI$I^S|I]K3«, Si[iffl;^£ifgft]KLd^'v h U i!/ 
Clife-Cfr-So ilCDi^ffi}S<DJFi^fea«, 4~2 0nm 

MtWiKs© (0 0 0 2) iar6i®<DA esott, 3~io^ 30 

[0 0 2 1] ii^T> BBrfi]MW3^®»i2f6]® (0 0 0 
2) tCMf^A eSO^aiJ^-r-ST^feO— 0iJ$riaBJ-r-5. 40 

(1) 

y^-<Xi7D\Z, ASiXU2 l^WM.V. (fiI^X^2 2^ 
lEl^Xi^«lttJgg2.3lCJ;oTi^ai-r-g.. ^Ulg§2 3®fiS: 
gtt, ^:©«^m3g2 3 tiJ;oTi^ta$n^|5i^X^2 2. 
©A«Xi^2 HCMf -SftS^ (A*fXi^2 lC!?MSi^2 
•4{r*fr^I5I&rX«l2 2©Ag) 7='-fX^Da®lC 

^•t^xsixmii i:<o?sMA ecDzm. -r/s.t>^ zet. . 
7^w;^i7Deoi«a#^^<bSii-«e: tJcj;O AI*Xi»2 i so 



^tbgg2 3©<2a-&. AltXiS2 1 l'*fr-5|5I«fX^2 
2 ©ASd* 2 0 (T^C AiWXi^ 2 1 OAWA 0 ® 2 
f^W^g) $ri|sflJt-r-5J:5{C^<b$-ti-X)0. lHl»fXi^2 

2(Dm&^m.^^2 z\z^rjm\-&t^6 - 2 6»7;+-\'> 

fe&frp. C:njrJ;oT, (sl^Xi^ 2 2 ©^Si:AI>fA 
e a:©BI«*SS'>?, lHltFfX«g2 2©^a[*ig;)tt&SJ: 

tt-5Is]fffXi^2 2©AMXiS2 1 JC^-r-5ftS2 6i<^. 
2evt.\^o. #e.nfc:ftm2 6» pj;0, iai^$!lWiK3 

[0 0 2 2] (2) D;v=^^>irtti^cDgt^ 
0 3 IC^-r J; 5 {3. ^tBgi2 3^&. ^mxl^2 2(DMS. 

D<D\ii\^i:^^-^ijr^:ii:izJ:0XmxU2 1 ® A«^ 

nrzmmxm2 2(D^mt<Dmm^^-ray:^>^^f^ 

Srf^fiK-r^. ^t±l§§2 3©fii®=£, mmxl^2 2(DM& 
E|6]©Iffll|g3^®©i^ftB®5'-<xi^DE{cjy- 

[0 0 2 3] m^immm 3 ©iP^ « 5 0 nm&cf 

b<«3 0 nmJK^T) t-T-SWdWa-Cafe-S, 
**±IB|gffl*ilSx.-5t, BBr6l*!f?8f|g3|^T?igffi«iCD]^ 
OfS D , mAm^m 4 tristt-sattSiTdiffl^fb 

imTL. /'fX#f4***<br-&fc«e>»*L<;Jcv^, iB 

rsifjwM 3 «, »-r ^n^^^isattK 4 coigftgar^tt^oi 

^fb-r^fca?), *$*iO. lnm&.±tt3.^^^iZj&^ 
[0 0 2 4] ^it«tti^4«flS<b^a«idt««»c**U± 

«. CoCrPt-&^, CoP t-^^tim^pX^^. S 
fcC:n^©^^»CTa. Zr. Nb. Cu. Re. R 

u. V, N i . Mn. Ge, Si, B. O, Ntj.iztj-^'b 

siia^4ii[4«, m-^:^0nzi^-tj:mm 
m&^-r^^thx^^L, m^-^m (co. co-g- 

^) (Ft, Pd^) A^ihtt^mh 

«. Co^&fflViSC:tfe-C#.&b, CoCr.PtJ^-g- 
^. CoP t JK-&^^©Co-g-^*fflViSwt«bT^ 

■ ■ ■ 

[0 0 2 5] mmmitm4(Dm^it. awt-r-sw^tm 
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^fV^fefe. )f^5*10 0nmWT (»*U<«8~1 
OOnm) <h-r'5©*WiiT$)-5o 

[0 0 2 6] mm.mitm4(DA95o(mzg)tsii^mmm 

3® A 05O(ori)i:®|| (A esodnag) - A 6>50(ori)) 
tt. 1~8^ (»*b<tt2~6a?) t^tlTVi-S. A 
0 5O(inag)- A i9 50(ori)*^±I2ggffi*i^T*-5t, y-f 

y^it-r^. SaiSS't4M4(OAe>50(mag)t«, (0 0 0 
2) IBr^BCDA e50*Vi5. 

[0 0 2 7] mm.m^m4<Dmm.mmm^m^ (-h 

n) 0 (Oe) ^±t-r^<Di)m^V\'\ z.(Dmm. 
E^Jg^aif (-Hn) *JJitBieH*^T*Si:, ^jg 

(-Hn) aSfti^ (MHfti^) IC:teV^T. 

a<fci*«gSfiiL;^ttffi (^^c) d^e.^1-SI5a«*M'>$it 

*«;^b*TOESI (Oe) T^-r^:i:d«-C€r-5. jS»®E 
^m^M^ (-Hn) :;^:©J;5»c^git-^z:t=b 

-r7ict3-&MHft^ir*3iiT, 

Hn) Ytt (MW) *^6jSbST?<DiESi (Oe) T 

mrTTLiiifi-^^^. ti^. mm&m&^M.!^ (-Hn) 

^iiK) (0 5^#M) - 2ft ^Bi5a«*tiEi:;S:S®«c 
(-Hn) ©ail^trtt, ti(attTJtii^2© 

:^-^^m^^mizj:omm^mm&m^ (-Hn) * 

[0 0 2 8] «ttJ^5(S. SlSatti^4C0;^:ft^|S§<<h 

olflETfe^, 0t|;l«C. S i O2 . Z r O2 iisaj56; 

~1 0 nm®^Hi:'r^©*W*bVi. 
[0 0 2.9] fl^fJletCW, A-7;i/:^-D3|?UX— 7^ 

(.0 0. 3 b] ±i2«ifi!c.o®affiefflwt:*iijt-r«ir«. 
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m 1 lc5^•rs^s i±.\z. 7.ny^mt^E\z^ o^^attT 
«6|g2Srjg^b, >z-mzjt''\:'Xz.<Dmm.Tm 
M2©^S»cS?<t;ffl]l*ML, :^i'iTgErni^^si]K3, 
itlStt^ 4 je:;^^ x/t ft 7i j; o jgfiKf , 

[0 0 3 1] m.mi&Tmm2 ommzm.itK^^'kmr^ 
^mm^m-f3:^\zm-t:^m,'^. mmTm^ 2 <D^m\z 

jfi v^SC^i-SrfiKM-r ^ ic :/n -fex X 4" (c®?^*^ AT 

i>-'^(om-ki±<\ioMAmi^mmizif^m-r^(D^m^. 

[0 0 3 2] Er^ft!lffllM3*Jgfi£-rS{r«)fcoT. A0 

5o&±fs^ffl (3-1 OS) {ctas-r-5ic«, m^itx 
/■^y^miz^r)§i[Hmmm3'S:m0^'r^^<D&s.. zfu 

20 **®{t;-r^*ffi^t-5;:t*tT#^o a 050 

*±l2®Hic-r-5ic«, ii3r6]ft!f«]©3*jg^-r-5^®ra 

^^fr<£l 0 0~3 0 O'CiiT-SO^WS LVi. ifc:/ 
U^L7.-»7s<O&tj\t0. 3~2 0 P a a:t"-5®*W*b 
^fc^lgp- h« 1 ~ 1 0 nm/s e c ii-r^co:^/^ 

jif*Lv^. ^rz.^—^y h-^m^mmt2 o~ 1 5 0 

[0 0 3 3] mm.m^m4^. mmmm (m^:»f^izi^ 

-tmm) t-r^m-^izit. :i(Dmm.m^m4^mm-r 

-r-5 3:t*<T€fS, ^«attJK4€:, jiet^JRgtg^ 

o, Co^^) ;<)^e>7^j:-5|gl cc):$'-'ir'.;/ hi, ^^j^ 
(Pt. Pd#) 7i^6fcC-5m2 05'-y>;/ h&JgSJCM 

40 [0 0 3 4] ^mmBomf&yj&iivxit, ti-ifsy^ 

fcCVDft. 'r:t>t*-Ate*fflt^^3:i:fc-C€?-g>. * 
fc. S i -^Z rO^ (D^-'fv h&fflVifcRFX/t 
*-5V^(iS i -^Z r (D;S'.— y-;/ hi&fflK T^O-fe- 
7.i}7. t. VxWtm^-^t^:fJ7. ^m^^^^^mx/^y 9 \Z 
J;t>T. S i O2 ^Z rO^ *^e.;^tS^.SIiK5«rJgfi£f 



( 7 

II 

to 0 3 5] :^mmmm<Dm^mmBi^-xnt, s.(^mm 

1^3 *<h c piJIifiSrWb. ii^^ (0 0 0 2) IBlolScOA 
05OAi, 3~10«<»:$n, SiI€Stt]i[4 OA 05O(ma 
g) tgar^SdiWI^S © A 05O(ori) iCOS (A 9 50 (Bag) - 
A6»50(ori)) mT> AeSOHtV^^) l~8ft 

[0 0 3 6] mfii]Mmm3<DAd5o^±timmt-r^:i. 

ti^m^i)^:k^<fs.^. -^-oi^*, m^m.i'^izmtjijts. 
umm3(D&0 5o^3--i omzm^hitm-^izit. m 

[0 0 3 7] *fcA 05011*, l-aS.fT^Z.iilZJz 30 

attM4CDfies?jDffiic*5v^T;^^^i^^*^*je^$ntc< < 40 
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») <t. ilitsa^4lK4o*^)|s^©lga«^^r)c<^:*WJ:■5^> 

4CDi^,ag2fS]*^eBr&]©lP]K3Jrtt:'<.. *3t**MC (A 6150 

m^\-Q&tti^n&\z) yfi^-'tu^m'^\z\t. e 
^ti^ftub, z:tii=,<D^miz^\'-^xm^nnm0s.<o$im 

aifflt/Sio, /-fxi^ttdimjift^as. Sit 
©a*ic.to, AebQm^±ummt-r^^tiz^-D 

[0 0 3 8] Sfc$icattT«fijK2*<^lt5nTl>S® 

t<Dmizm^f}mes.-^ti, mm.^y h*ic;j3itsa^©ta 
At)d«3S)*{b$n-2>. z.<Dr:Ltf>. mm&<D%s.mn^i/^^ 

[0 0 3 9] ±i2aais®isw*^©s«a;^fe»rj:n 

El^n$!lffliK3^&, hcp«ifi**L. (0 0 0 

2) ElBl®©A 050**3 ~1 OST&O. A05O|g*n 

[0 0 4 0] *l6?goa^l2fitj««^©^2©^JS 

mmi^xit. ^f^^mm3 7t}U c cmm^^r^um-^ 
e.fii^$nTVi-5. f c c :^ja**-r-5Ei^Sjffli]K 3 o 

^!|S|-i:LTtt, N!. Cu, Pd, Ag, Pt, I r. 

Au. A \ (D3^A^>bmi^n^ im^fzii2mek±i:5 

0 a t %u±^m-r^tm^m\^^^m^»^v^\ zl(d 

Un<^m{^MiiVXI,t. NiCr, NK Au-SiO 

^ . Cu. PdB, =s:m\f^z.tii^x^^. mf^mmm 

3«, Ni, Cu. Pd. Ag. Pt. Ir, Au. A 

1 cr)^-^75->^il«n^ im.^rcit.2m.U±'S:5 0 a t % 
ti>±^Wb. i-^-OB. C. N. O. P. Cr, S i ©5 

e.jM«ns 1 2 ai^±«:^wr-5i^fi£i:r 
[0 0 4 1] §i\^mmm 3 «, din Er^j®© a e 

50*s, 3- 1 OftiStlTVi-5i E|fijMffll]K3©A 050 

»9^»^^4#tt*i^<b-r-5.^/t A 05o*<±ie^ffl*i8 

^St. W;^#1t^/'fX1ftt©^>J{b£ia<. 
[,'0 0 4 2] Sit.aEttiK-4©A 05ff(iiiag)i:El^*!l?SEi!l^ 
3 © A 0 SO.(oT i) t (Dm ( A 0 50 (mag) - A 0 50 (pr i ) ) 



13 

(A05O^) tt. 1~8S (jiTS b<(t2~6g) 
tlTV»^. A 0 5O(mag) - A 05O(ori)/(i^'±t2®H*«T 

f&m^ (-Hn) 0 (oe) &.±t-r^<Dtm^v 

Vi, jS?^E^J^f£j^# (-Hn) *i±tSlgSI*jiTa5S 

[0 0 4 3] :!^mmmm<Dmmmmi^-rit, §s.j^mm 

msit^ f c cm&^^L. (111) Ef^BWA e 
50;ii3~ 1 OSt^n. A6>50|^*n~8a£i:^nTV^ 10 

±ai©ao. saEfc#if (m;^#is, y-rx^ 
[0 0 443 0 7 :^%m<DmmimBii^<Dm s 

imtmfSi^. iBlSjiW«TfflLlK7C«, TK Zn. 

Y, Zr, Ru, Re, Gd, Tb, HfC-p-feia* 20 

WifSftLTtt, NiAK FeAK CoFe, CoZ 
r, NiTi. AlCo, A 1 Ru. CoTiO^-^l 

■5. ^fc, Cl©-&^ICCr, Mo, Si, Mn, W, N 

b, Ti, Zr, B, O, Nm<D7cm^mMVtcittn^ 
ffil^^JltfeTirS. E[nlS!lPTflfiM7©/P$«, 3 0 

mrmmT (Dm^fit. o. i nm«±i:-r^c9*«»^b 
[0 0 4 5] ia8«, :^mm<Dmm.mmmi^c:>m4(Dm 

Co C r ^/B^^-S^iiO^T^-g), S;fcTa, Zr, N 
b. Cu, Re, Ru, Ni, Mn. Ge. Si, O, 

r , N b , . C u , Re , R u , N i , M n , G e , S 
i , 6, N, B*Vf,s«n-5 iaifc«2a«±CD7cm 
i: , • C o <&-^tr © C o Srffl -5 ^1 i: t> -r €r . 
C o.^^4'® C o^W^«, 4 0 7 0 a t % i:-r . 

Sa«^tJK4®i^ffiE|SH4*j6i±$-e-Sig,«*t7f:+4).t. 50 
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*^*ffiTLy-f X*#tt*Wt:T-5fc*!), 2 0 nmtATt-r 

v^. #a^itfraigi8*i8:ttse:t»rj:^T. sasiti^ 
[0 0 4 6] 0 9 «, ^^m^mmMm^^w<Df^ 5 ©^ 

1 i:it;a'l4T*]K2 i©FB^(r, Mrtaas^^tt^ 

1^1 oiA^'^itenxi^^.'^T. ±tif^ 1 <Dmmmm<D 
mm.mmmi^iimfs.^. mf^mm^mQizm^^iiti^u 

ntVXlii. CoCr-&#, #{CCoCrPtX (X 
«, B, Ta, Cu. Zr, Nb, Re. Ni, Mn, 
Ge, Si. O. N©'5-6*^e.a«n-5 ia^;/S:«2a 
4Jt±) ^£:±J*4J-tf St)©&MV»SJli:**T#-5. Co 
CrPtXiLTfS, CoCrPtB, CoCrPtT 
a, CoC r P t BCu<£^Vi^©*W*bVi, Srt^g 

^35^f.;^-5«|'tt#^s|., M;^«CoSm-8-^, CoPr-g- 

^>&m\f^z.iihx^^. Sf*3ffiaffiK9«, 'Ka;^H 

c*t5 0 0 (Oe) &L± (jff*b<«1 0 0 0 (Oe) 
«, 2 0~ 1 5 0 nm (jfib<«4 0~7 0 nm) t 

-r-g>©»^uvi, Mp^g!mttW9«, m:m^Tmm:2^^ 
io(s, ^^KttM9©a:Ti'^fte>n. ^(Dmti.x 

«, C r */ttiC r-^^^mi^^Z-ii-d^X^^. MfNT 
JSJKl 0JCfflVif,nsC r-&^©«»li:bT«, CrMo 
^, CrTim, CrW^. CrMo^, CrVJ^, C 

r S i m, C r Nb?^©•g•^$r^^f^^:i;*^*T#^„ 
[0 0 4 7] Ef^®)K14]K 9 digits ;ii:(cJ;oT. 

miifrnm 2 it)m0^-r:^u:kf3immz^^xj-^'i ^ 

<afb©::^f6i*«^*:>t)-^-rvife«e>Jr, S« i ©® 

(DrnmcDm^x^^mmit. xn-( ^ / x9t±<DM@ 

1 f©Fp^tCia:tt^Ci:irj;D. ®lg£14W[9 il^SStt 
TiaM2 i©f^©3S^ife^JcJ;t3T«^iK14mM2 ©a 
<b:&raif&^"iBIWfi»fe 1 ^Wsi^^zmi. ±.um,:km!&_ 



( 9 ) 
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/t-f i7 y x*^ ^ ^ i» <• d i *^ T ^ ^ . 
[0 0 4 8] K 1 0 «. ^%m(Dm^mmm{^<D^ e <d 

fiSffiSffi 1 tm^HTi&m 1 0 t(Dm\z. kik i i *t 

-?-CO^!|S^t LT«. NiAl. FeAK CoF 
e. CoZr, NiTi. AlCo, AlRu. CoT 
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[0 0 4 9] Ell 1«, *%?g®a^|S®«E#:©^7® 

5. afb^^Mi 2©t^|s^tuTtt, i)i[aEttT«]K[2ic: 

^|gl 2®«fiS;^;Hc «2 0 0 (Oe) &Cf (»SL.< 
«5 0 (Oe) aT) fr«.0*i»iLV». a^b^^a 

1 2 <Dmam^^&B s «. 0 . 4 T£t± U < « 

ITtAJi) a:-rS<D*W^ bVi, ^fc, aft^^Ml2 
©iSfilSS^a^ffllgJPaB s • ttt7. 2T • nm£^TT 
t&Siltif^UVi. Cl®Bs • t *«±tHiefflS:M;^:5i 

[0 0 5 0] *^isjgai-c«. fiSYb^itii 1 2 

ciiir^fcoT. ^iiatt]i[4©«ESJr*5tt^afh;c9jgf, 

s^ffi[i 2*^is:tt?,nTv^-5;iticj;o, ms-wtmA 

■■[0 0 5 1 J 01 2.«. *%Ba»C^^samtE®S^^g 
I2®«E<*:3 0 S:lHlte®l&$ii-*aE<*cffi»)Ja53 1 ^, 85^ 

ffl®j«flc3'o tzf^i>xm^c6fs.mn±'S:fT.^m^^y K 

3 2<!:/fi^'\-y K3 2 «:(KSi^1irS'\'y Hffil!»SC3 3 



JS^'Sy K3 2tC2l-p;fcO, m^^y h* 3 2*^e.cDS^ 

[0 0 5 2] m^^y H 3 2 t LTfi, mmm^y 
fflV»SC:^:*<-C^5. 01 3«. K©-fisj$ 

3 6 i:*^f,i{iS^fiK$nT^i-5, a@3 5«. ipi®$^Vi 
10 ^«Sa3 7 tifB/^oaajaffiS 8 .h^Wr-SfflJS^iSn 

^<^{c^gissn, ±fisai3 7n. um\^izmmmitm4 

[0 0 5 3] mmm^y H 3 2 SffiV^T. 
3 0-s©IE#*fT5KtC«. ±fig[S3 7CD5teffl*^e,%it 
^tifcam**, Sita<Slig4&, ^iRHzMLm^ti:^ 
f^i]^'a^t;$■e■^, eiwis, a^t2©i*^3 0{c«#:s{te 

T«&iK2*i|S:Jje.nTV»S>5:J6. ma-ffi'v-;/ K 3 2 09^ 

as 3 7 *^ ^ ®ffltmtt> sitaittifg 4 , ^m^ymm. 2 
20 sr®i;T«g!jas3 S'siSA^n, mm^'&m^-r^. 
^(Dmmmwmm^y h* 3 2 ta^fE©i«^3 0 
mizm^tsti^z.tizj:r), WKotuxo (D^mA^m 
^m&<D^mn^ii^m\zt3i^. m.mftTteL 

iiTmm2 tff:)rs<Dm^\zMvm\^^\zf3i^iii, nmm 
ms 8(Dmmit±mm3 7 \ztt^x-[-^iziA\^^(D'^. m 
ntsms 3 8 ^ (Dm^^mit-t-^iZf\s-$ < , c cdw 
^mm 3 8i)^ib com^izj: t) saattM 4 coefb^^i^ff 

mm (GMR) ^^*«^fc|g^S»ji[®Emi2®'Vy H 
[0 0 5 4] *^JSJ^Ii©a^|5^S^gg«, a«t2 

#iaE#:3 o<Dmmumm3i)ihcpmjt^rzi,tf c cm 

ifiSrWb, (0 0 0 2) gHfS]®Sfc« (111) SB 

40 T. i«t2©^S^b*inJffii:7iS. 
[0 0 5 5] 

S2. 5^>^y if ^ ha >y(./ty^r^m (T 

^^;i'/\*a:SC- 3 0 10) ©JsKlK^'Y'WN'rtJCJR^L., 

mmm^&i x 1 0- ^ p a tti^^-vfim^'^>n(N 

SrP^Ufc^. pcD;^ 1 ±\z. 9 2 C o 4 T a 
4 Z r *^^^c^©:fiattT%iK2 (P$ 1 5 0 nm) .. 
50 fiSbfc." J*:V-»T, «Jc«ttT«!l!l2±lt. Ru*^S;a:Sg2- 
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17 

|n]*!lffllS3 (JP^f 20nm) . 65Col7Crl6P 
t 2B*^6.ja:SSitattM4 (J?$2 5nm) 

;l':J>SrfflV\ :f}XEE.fHtO. 5 P a bfc, ifc 

]i[ 4 ± 1 3 C V D €: ffi V i T ;^ - 3j<> e 1) Si^ 5 

m0S.vit. ^vi-c, •ym-T-'f >^y^6^cJ;^p/t- 
®{C:feV»T. aAbB«. a (at%) A-b (at 10 
%) B «:^-r. 65Col7Crl6Pt2B 

65at%Co-17at%Cr-16at%Pt 
-2at3SB (C o-^W*6 5 a t %. Cr-^W^17 
at%. Pt-^#$16at%, B#W$2at%) * 

[0 0 5 6] (lligM2~5) E(^$JffllK3i5J;DtSit 

©<a©^#«iiig^ 1 {cipi;T^je)fc i . 20 
[0 0 5 7] mmme. 7) Mi^mmmscDmis^ 

M) , 

[0 0 5 8] mmms, 9) t)(ssttTJfiiK2 ti3[S]$« 
wigs t<DmizEf^mmTi&m7 ^wt\i-Tmmimmi^ 

m 1 . 

[0 0 5 9] (HM^fJl 0-1 4) E|S]$(J»M3 0#i|Sf 

mm.) . 

[0 0 6 0] (.tt&m 1 ~ 3 ) Er^MPJK 3 (Dun^Ji 
z^mts^&i izm-rm o t {.xmrn^mtm^i^iiL v 
ft. ^(Dmo^mtmmm 1 tzmvx^tf>tz 1 

[0 0 6 1 ] mmm 1 5 ~ 1 7 ) ErsiaijisM 3 coun 

#M) . 40 

[0 0 6 2] mmm 1 8 ) ^m^rmm 2ii^\^mm 
ms t<Dm\zs.\^mm'rmm7 ^wtii-xmnmrntmi^^ 

[0 0.6 3] (^mm 1 9 ~ 2 1 ) EffiJMWIg 3 ©«-i|sl- 

vfz^ ^<r)m<Dfkmt^mmi 5izmiix&tt)rz m.2 
[0 0 6 4] (ttm0i 4 , 5 ) iB[6i®fti^ 3^2:umm. 
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1^1^- h. ^-yy h-mm^mm^mmt^z.t\zji 
■3XAe5o^$^it:^ii:xm^?&mmi^^i^&.Lrz. ^<d 
iSKD^mtmmmi sizmcxi&tbft mi^mm) . 
[0 0 6 5] (nmmz z-^-z 5) mi^mmms^jzu 

mmmitm4>&mm-r^miz. ras> yo-t7.^xf± 

tizj^-oxdi e50i:mt^-itxm^^mmi^=s:i^m.i. 
fz. 't(Dm<D^mtmmm 1 5 \zm\:x^tbft 3 * 

[0 0 6 6] mmmz 6-^^3) ^m^Tmm2(DU 
UiiJ:zsm^^^4 iz^rmy) t vxmmimmii^=s:i^ 
MLfz. -^(^mo^^mtmi&mnzmcx^sbft («4 

[0 0 6 7] mmm3 4-^3 7) mmit&mi t^m. 
^rmm 2 iKomiz. 1 1 , bi^tj^m 1 0 , 
mj^mmitm 9 ^mn, ^m^Tum 2 <Di^n\z^ 5 \z 

^mtnmm 1 izmi^x^tbtz 5 sr#M) . 
[0 0 6 8] mmm 3 s ) 1 itsc^ttTtfj 

xmrnimmi^^i^mLtz. ^(Dm<D4kmt^mm 1 »c 

[0 0 6 9] (*iSM3 9~4 6) SiS®tti^4<Dtj!(Sf 

*5j;ucip$ 6 iz^-rmK)t Lxm^iimmt^'&i^m. 
vtzo ^(Dm<D^mtm:mm nzmi:'X^tf>ft («6^ 

[0 0 7 0] (Slifi«»«4 7~5 0) t)ca'l§T*]K2®* 

m^mm^^:^x mm:fJ7.) \zmtz.t\zj:r>x. ^ 
mitTmm2izmimm^m'rz.tsiJLnitmm&<] 1 izm 
cxmm.tzmmt^'^mmi^rz. t urti. m.wt 

m (lOoasOz ) , ^rzitWtmT)U::f>M-t:f}7. m 

-tit :50vol%O2 - 50vol%Ar) ^fflVi 

tz. z.(DmmzmitiS:^<Dm^. ^^is±.mmmz^-ox 
i^m^Tmm2<D^m\zm^^nrzmtm<Dm^^^7 

[0 0 7 n (^jseaj 5 1 ) wm^Tmm 2 ^rA^fig-r-s 

l^tC, Zfu^7.^7. im^iiX) ibT, Ar (10 0 
%) J*:ViTm*7;i'rf>ig^;^f;;^ (ig^tk : i 

0vo!%O2-90vol%Ar) 'Sim^^^Z-t^,^ 

1 <.zm\:'Xmm.mmmw'^i'^ui.tz m 7 ^# 

M) . mmT)l^=f>M^:f}X<DmmizJ:-:>x. w^mitT 

mm2<^mmiriB:\zwt<tmi!)m^^tift, z.<Dmitmpy 

m-&^^7 \zmi±x^-t. 

[0 0 7 2] (^lgfiB|5 2~59) ^att^'fel^ 8 

\^^z.ii&.mtnmmi\zmcxm.%mmm{^^VFm.\.' 

tz («8*#M) . 
[0 0 7 3] (IIJiSM6 0~6 4) a{b^^Ki 2*18 

.[0.0 7 4] .&l8affi®flEflc©Sa[6lfBIWJIi3:feJ;atSiS 



( II ) 
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4 <D Ad 50 ^xt^mmmiz J;: fym&hfc. z.(da 

0 5O«. h c p«l|ig*Wr-5*Ji!std^5?a:-5iKT?tt (0 0 
0 2) BHl^lBJCBIUTfi'JJtU, f c cfitiS^Wr-Stf^sj 

*^e^c-5MT« (111) g2rS]ESJ3B€LTSiJ^Lfc, i 

tz^mmimtiSkVf^<DmM.'^'&^ g u z i Ka® u - k 5 

< h7':^^-f1fRWA 1 6 3 2. *5J;atxe>X^'> K 
S 1 7 0 1 MP, «»iC8S§[4*ttai^g® (VSM) . 
Ke r rgi^fiiJ^gg^rfflV^TSl^Lfc. a^^fttCDs? 

^>ffi6 0 0 k FC I (SfeNf) IrxaH^^^frofc, I^Jg 10 



5 0 kFC I ICTS#ii«.$:t3Cl^to/i^, tf^ii^ii^m 

\w^<on^\^Mznt^mti<D^Tm e c a 

de) Sr. (So-S) XlOO/ (SoxS) Jc^t? 
fi^t2ii^l«0iliiifl#CD|?^{±i;^/<£^U. S«]0 00 

«j>«©s3feta;o^*f . mim^^& 1 ~ 9 jt5^-r. 

[0 0 7 5] 









m^wsm 




m 


















mm 






IB 


OS 


mi 




mWL 




MS 










(T) 




& 




t5 






92Co4Ta4Zr 


150 


1.3 






Ru 


20 


hep 


(«3 




92Co4Ta42r 


150 


1.3 






Ru 


20 


hep 


(*3 




92Co4Ta4Zr 


150 


1.3 






Ru 


20 


hep 


(♦3 


mmA 


g2Co4Ta4Zr 


150 


1.3 






Ru 


20 


hep 


(»3 




92Co4Ta4Zr 


150 


1.3 






Ru 


20 


hep 


(»3 




92Co4Ta4Zr 


150 


1.3 






70Ru30Cr 


30 


hep 


(«3 




d2Co4Ta4Zr 


150 


1.3 






Re 


30 


hep 


<«3 




92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


20 


hep 


(*3 




92Co4Ta4Zr 


150 


1.3 


Ti(tl 


20 


Ru 


20 


hep 


(»3 




9ZCo4Ta4Zr 


150 


1.3 






25Ag75Ge 




hep 


(«3 




92Co4Ta4Zr 


150 


1.3 






50Cu50Ge 


25 


hep 


(«3 




92Co4Ta4Zr 


150 


1,3 






75Ru25ftj 


25 


hep 


(«3 




92Co4Ta4Zr 


150 


1.3 






70Ru-30(SiO2) 


25 


hep 


(*3 




92Co4Ta42r 


150 


1.3 






80Re-2fl(Al2O3) 


» 


hep 


(«3 




92Co4Ta4Zr 


150 


1.3 






Re 


30 


ficp 


(*3 




92Co4Ta4Zr 


150 


1.3 






25Ag75Ge 


25 


hep 


(*3 




92Co4Ta4Zr 


150 


1.3 


- 


-\ 


Ti 


30 


hep 


(«3 



4950 
(or I) 



&6 
3.4 
9,2 

ao 

5.2 
5.4 
4.7 

as 

5.8 
7.2 
5.8 

a7 
as 

7,5 
10.8 
7.8 
2.4 



A 850 
(mag) 



as 
a 9 

11.6 
9.2 
12.8 
a 9 
5.2 
11.5 
7.2 
9.8 
9.9 
7.9 
9.9 

a9 

14.6 
7.9 

ae I 



^650 
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